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ﬂ\ Facing Unique Challenges

Future Shortage of U.S. SC|ent|sts
and Engineers Will Limit Our
Technologlcal Future

* Local — Too few new science Ph.D.s holding U.S.

citizenship — required by USAMRMC for security
clearance and work in BSL 3-4 |laboratories.

* Global — The World is Flat (Thomas L. Friedman) —
Economic competition is global and U.S. deficits will
be “filled” by surpluses elsewhere in the world. The
U.S. will be part of fewer future global solutions.




Local Initiatives to Train the
*K Next Generation of Scientists

Focus On All Levels of Education

* Gains in the Education of Mathematics and Science
(GEMS) at WRAIR and USAMRIID (3 other sites in
MD, AL, MT)

* Science and Engineering Apprentice Program
(SEAP) at WRAIR and USAMRICD (National
Program)

* College Qualified Leaders (CQL - only WRAIR)

* Post-doctoral Fellowships at all USAMRMC
Laboratories




Funding the Critical Educational
& Programs

* GEMS has been supported by NIH
(Science Education Partnership Awards)
and now through the Army Educational
Outreach Program (AEOP) and the
USAMRMC.

* SEAP administration is funded through
the AEOP with management by the
USAMRMC (George Washington
University holds contract). Stipends are
paid by mentors!

* CQL is supported entirely by individual
laboratories utilizing their own RDTE
funds.




Impact of Educational Programs

* GEMS Is a program methodology to reach as
many of the youngest students as possible --
most enthusiastic, generally under-
represented in the sciences and attending the
most under-privileged schools (likely to
expand the science/engineering workforce).

SEAP iIs an excellence internship program —
a place for highly successful GEMS to go
(uncommon) but mostly local, highly talented
student participants. "Serves the served” not
the underserved and unlikely to expand the
pool of scientists and engineers — status quo
(many such programs nationwide).
Exceptions

CQL - College level program where many
GEMS and SEAP continue. Program is
especially beneficial to the laboratory
scientist.




'/ History of Programs

* SEAP is 26 years old (1980, Executive Director, Dr.
Marylin Krupsaw at GWU, Jett/Yourick direction at

WRAIR since 1991/92) — program evaluation has been
retrospective and incomplete.

* SEAP CQL is 13 years old; program evaluation began
with STARS/GEMS evaluations.

* STARS/GEMS is 12 years old (1995, developed by
Jett/Yourick, funded by NIH/NCRR in 2000) —
rudimentary evaluation from the earliest programs
(formative assessments, early surveys, inclusion of
hierarchical research staff to evaluate and participate).




Program Evaluation 101

* How can we make positive statements about our
programs”?

— Evaluation of student progression through programs over a period
of 10-12 years.

— Afttitudinal pre- and post-surveys to support the value of program
Process.

— Surveys for mentors, near-peer mentors, participants in GEMS,
SEAP and SEAP CQL (not every year and not always every
participant).

— Formative and summative utilization of pre- and post-surveys —
guide use of modules and lectures (formats for learning) during
the summer and across years, evaluate near-peer mentors, inform
as to value of teacher inclusion in the GEMS laboratory and
educate us as to where students have learned specific skills.




Feedback Before and After
GEMS Internships (149 Students)

Always

Most of the Time

Often

Sometimes

Rarely

“Science is “Science makes “1t 1s fun when
difficult.” me nervous.” I do the

experiment.”




Prog. Eval. 101 cont.
d  Instruments of Evaluation =~

Attitudinal Pre- and post-surveys for participants were developed and utilized in 2000

and continue to be used and redeveloped by clinicalfresearch psychologists and scientific
staff.

Exit interviews with near-peer mentors (about their experience and rating of continuing
GEMS participants), SEAP participants and GEMS.

“Brag” letter — 600-1000 letters sent to parents to determine program impact, change in
children’s attitudes toward all learning and current educational status of participants.

For 2005, age/gender matching of program participants with those students invited to
participate but unable to do so due to schedule conflicts {(must include all reasons — jobs,
vacations and other educational opportunities) — best method of determining program
impact. Should not ordinarily be done historically. Requires novel survey development.

Education Partnership Agreements (or equivalent) with impacted educational system
and human use protocol (IRB, HSRRB, HURC) allow for use of GPA, course selection,
standardized test scores etc. (under human subjects protections with de-identified/coded
or anonymous data) to be compared for participating and nonparticipating age- and
gender-matched students.

Program Comparison — SEPA Directors’ Meetings and site visits by other SEPA
programs (program officials from University of Wisconsin, Arizona and others), visits to
program sites (ARL, Salesh-Kootenai College, MT), exchange of site visits with directors
of Step-Up (University of Ulster, Northern Ireland, visits with schools).

Content-based pre- and post-surveys for participants when specific, finite material can
be learned. Can be based on standardized testing but very difficult to do. Material World
Modules used this approach at Garrett College and their program processes, mvestlgaturs
and instruments were approved under WRAIR's educational human use protocol. -




Self-confidence: /can make a meaningful
contribution through my abilities and efforts
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7 Why evaluate?

Provides more than anecdotal evidence or example. No assumption
of value but rather evaluation provides evidence of change.

Program improvement and advancement — formative and summative
utilization

Have an answer for NIH, DoD/Army, parents, schools, other program
directors when they ask "Does it really make a difference?”, “Will it
benefit our students or serve our needs?”, “Is it a valuable use of In-
school time™?”.

Evidence for current and future funding — NSF, NAS, NIH, DoD/Army,
non-profit organizations (Gates Foundation, HHMI), business/industry
(specific skills needed). Percentage of funds on many grants must
be used for program evaluation. Pilot data is critical to Increase
probability of funding.

Expansion to new sites, locales — rural vs. suburban vs. urban
(VWWhere has it worked? Where will it work?)

It is not scrutiny but rather opportunity to reveal the value of a
program.

Must not lose important data — implement as soon as possible.




Evidence for Funding!

* Providing input for Academic Competitiveness Council (President
Bush through his January 2006 State of the Union Address and his
Academic Competitiveness Initiative)

* DoD and NIH requests for program evaluation data (Starbase and
GEMS responding for DoD and all mature SEPA programs and
others responding with data/complete program information for NIH)

* Most dire consequence -- Without proof of educational efficacy
through rigorous program evaluations (Randomized Clinical Trials;
Accountability or testing being one of the pillars of No Child Left
Behind), funding for DoD and NIH educational programs may be
reallocated to Department of Education through Office of
Management ana Budget actions.




Academic Competitiveness Council
Hierarchy of Study Designs — Rigorous Evaluation

GraE hic Summau:
Hierarchy of Study Designs For Evaluating the Effectiveness of a STEM Educational Intervention

Gemerally the strongesr shudy design foe evaliating an
frfervension 5 gffectiveness. Lhmignety, it enabler ane o
determne o a kigh degvee of confidesice wherler the
fnfervension itself, as spposed fo sther facters, cawses the
obsarved oufcoames.

N

My

A zecond.best alfernarva when @ randomized corrolled mial iz
nof feasible. The avidence suggests that ifthe infervention and

Well-matched COmPTTeN graups are vary closely matched in Fey charscieristics
ComparisonsGroup Study*™ | feg, pré-infevanion sducetions] achievament, deimographicz),
tha study fn mamy cases yWelds e correc? overall conchiston abour
wherher the itarvention I gfechhe, Deffeciive, o harmgful
Hdum-ér; its eftimiate tn_-f.l‘bt Eizg qfﬂw frtgrven tion s qﬂ‘n‘! iz aﬂgn'
iraecwrate, pessibly rasudiing in mizleading conchinons abant e
inrervannion s pelicy or practieal signifeanes.

Well-designed
Randomized Controlled Trial

Other designs, such as Pre-Post Study, and Comparison.
Group Study™® without careful matching

Can be uzefil in generating npotheres abonf wha! works that
martt confirmmanon ie more pigerans snudies, bur should nor be
reliad uper to iform policy decisions, as they aften prodiice
arvpneons conclisions abont an frraveniion 5 effectivenass.
This iz iraea even when statistical fackidgues (2uch as regrezsion
adiusament) are wred fo correct for faciors aifvee tan the
Intervenilon fhar may affiecrt the study parficiparts * sufeomes.

® A randomized conrolled inal 15 sometimmes called an “experimental” study.
** A comparison-gronp siudy is sometimes called a “quasi-expermuental” shudy,
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